Effects of gaseous anesthetics and ultrashort and short-acting barbiturates on human blood platelet free cytosolic calcium: relevance to their effects on platelet aggregation.
The effects of elevated pressures (to 6 atmospheres absolute (ATA)) of nitrous oxide (N2O) and of xenon (Xe), and barbiturates on platelet free cytosolic calcium ([Ca2+]i) and platelet aggregation were studied. N2O inhibited the ADP-induced rise in [Ca2+]i whereas Xe had no effect. Neither affected basal levels. Pentobarbital and methohexital had little effect on basal or stimulated levels in the presence or "absence" of extracellular Ca2+; but both, at concentrations > 10(-4) M, inhibited platelet aggregation induced by adenosine diphosphate. Thiopental increased basal and stimulated [Ca2+]i when extracellular Ca2+ was present, but not when it was absent, and displayed a bimodal effect with low and high doses being more active than intermediate ones. It also potentiated aggregation. Methitural displayed similar, but nonsignificant, effects. These patterns held for all agents whether or not acetylsalicylic acid was present. Pentobarbital and methohexital inhibited phorbol myristate acetate aggregation in low extracellular calcium and no potentiation was seen with thiopental. In the absence of extracellular Ca2+, no potentiation was observed in stimulated platelets. Potentiation of aggregation previously reported for Xe does not involve increased Ca2+ uptake and did not occur in the absence of extracellular Ca2+. A common mechanism of action for these agents cannot be inferred from their effects on platelet aggregation or [Ca2+]i, as their pharmacological profiles differ markedly. It is evident that their inhibitory properties in this cell are not dependent on extracellular Ca2+, whereas the potentiation observed with pentobarbital, and formerly with Xe, is so dependent.